Math Myths

Busted? Confirmed? More
evidence needed?
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Myths

« Commonly held beliefs

At CAMPPP, we've been working to “bust”
or “confirm” beliefs that we hear may be
Inhibiting or enabling strategic
mathematics improvement actions in
various parts of the province

MathGAINS,




Myth:

he closer together the numerator and

denominator of a fraction are, the bigger the
fraction.

o Counter-example: A: 5/4 and B: 5/3. A’'s numerator
and denominator are closer together than B’s, yet
5/4 1s not bigger.

 When | was thinking about this myth | was only
thinking about comparing fractions with the same
denominator...the problem is that if we allow
students to compare Iin that way they may transfer
this generalization to fractions with different

MathfQREIINators and run into difficulty
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Myth: The closer together the numerator and
denominator of a fraction are, the bigger the
fraction.
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Another way to say this ...

* The closer together the numerator and
denominator of a fraction are, the closer
the fraction approaches one -
from below one for proper fractions

1/6 2/6 3/6 4/6 5/6 - 6/6

or from above one for improper fractions
10/6 9/6 8/6 7/6 —-> 6/6

MathGAINS, -



Clarifying - Fractions Can be
Greater Than 1.

e Curriculum Policy:

“count forward by halves, thirds, fourths,
and tenths to beyond one whole, using
concrete materials and number lines (e.qg.,
use fraction circles to count fourths: “One
fourth, two fourths, three fourths, four
fourths, five fourths, six fourths, ...”)"

MathGAINS, -



Clarifying - Fractions Can be
Greater Than 1

e Curriculum Policy:

describe multiplicative relationships
between quantities by using simple
fractions and decimals e.g., “If you have 4
plums and | have 6 plums, | can say that |
have 1 %2 or 1.5 times as many plums as
you have.”

MathGAINS, -



Clarifying Simple Fractions
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Myth: The best way to accommodate
students with learning disabillities Is to break

a task down into very small steps.

« CAMPPPer:
“Very small steps remove the thinking from the
guestion. The teacher does the thinking to create
the steps and the student executes the steps.
Students with memory issues (or not) won't
remember the steps next time - there is no
connection to other areas of math for them to fall
back on either — just a recipe to follow.”

MathGAINS,




Myth: The best way to accommodate

students with learning disabillities Is to break

a task down into very small steps.

 An Adobe Connect participant, said, “l think
suggesting that there is one 'best way' to
meet the learning needs of all students with a
learning disability does not honour that all LD
students have a very individual learning
profile. Sometimes | think breaking down a
task can reduce student ownership for
thinking, so I'm always cautious in using this

MathGAINS, approach.




Another way to say this ...

* The best way to accommodate students
with learning disabillities Is to know what
their strengths and challenges are, and
accommodate accordingly.

MathGAINS, -




Clarifications

* “Chunking” is a strategy used to improve
memory performance by organizing disparate
pieces of information into meaningful chunks.

e “Scaffolding” is an instructional strategy used
to facilitate student’s learning by building on
their prior knowledge. Scaffolding often
Involves posing strategic questions and

providing descriptive feedback.
MathGAINS,




Clarifications

* Neither chunking nor scaffolding means
breaking tasks down into very small steps.

MathGAINS, -



I\/Iyth: Focusing on instructional strategies

during professional learning wil

provide opportunities for deepening
specialized content knowledge for teaching
mathematics.

* “Instructional strategies are a ‘delivery system’
that could help deepen understanding of math,
but not necessarily. For example, someone
could use a think-Pair-Share, but the group
doesn’t stretch/deepen their knowledge of

Mathgﬂ% hS':




I\/Iyth: Focusing on instructional strategies
during professional learning will naturally

provide opportunities for deepening

specialized content knowledge for teaching

mathematics.
 An Adobe Connect participant said: | thin

would need to be an intentional focus on

specific instructional strategies could sup
student understanding of a concept in orc
develop specialized content knowledge. |

K there
oW
nort

er to
guess

I'm saying the instructional strategies focus

wouldn't be sufficient.
MathGA:NS,




Another way to say this ...

 To deepen specialized content knowledge
for teaching mathematics, it iIs more
effective to focus professional learning on
a targeted content area in conjunction with
high-yield strategies.

MathGAINS, -



Myth:

Open questions cannot be marked
objectively.

 Generally agreed upon. For example,
— “Teachers will have already anticipated some

Stuo

— Mar
stuo

ent responses (basis for assessment)
King will be based in part on how well a

ent has justified thinking

— There will still be an element of mathematical
correctness to consider

— If an answer is unclear, the teacher can probe

MathGAINS,
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Myth: Fractions are always parts of a
whole.

 Many traditional North American resources

explicitly ask us to think about fractions as
part to whole relationships. E.g.,

“represent fractions using concrete materials,
words, and standard fractional notation, and
explain the meaning of the denominator as the
number of the fractional parts of a whole or a
set, and the numerator as the number of
fractional parts being considered”
MatthgNS' Curriculum Polic




More Work Needed - Fractions are
always parts of a whole.

o Our current research Is suggesting that a
broader understanding (beyond part-
whole) Is involved in teaching and learning
fractions

e Our students bring all of these to the table
when we teach fractions, and we,
ourselves flip amongst the various

meanings, often unconsciously
MathGAINS,




We Can Say

* Fractions are more than just part-whole
relationships.

e Context determines how you understand
fractional relationships.

 Research has uncovered at least five
ways of thinking about fractional
relationships. See Math for Teaching:

Fraction Meanings for detall.
MathGAINS,




Cluster List CLIP List Activity List Search What's New Feedback (@) €3)

re

Fractions - Exploring Part/Whole Relationships Revised July 2011
Representing Simple Fractions

( Start ) ( Activity List )
Activity 1
Introduction: Representing Simple Fractions

OOO

© eEO0®

Test Audio
Settings
\ Download this activity © Queen's Printer for Ontario, 2011 _J
——m . . Replay Scene
A -
Cluster 1: CLIP 1: Activity 1.1: Scene M of &
Fractions - Exploring Part/VWhole Relationships Representing Simple Fractions Introduction: Representing Simple Fractions
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Myth: A mathematics topic e.g., Fractions
can be taught effectively over a period of
time rather than in a concentrated
timeframe.

e “Like anything, if you teach it in isolation, It
may only be used in isolation.”

* “Fractions can be applied in all other
strands.”

MathGAINS,




Myth: A mathematics topic e.g., Fractions
can be taught effectively over a period of
time rather than in a concentrated

timeframe.
e “The division of the math curriculum into

strands is artificial — there is a lot of
overlap. Students need a point of focus to
develop understanding and know that they
are learning. A better focus than, say,
fractions, would be a big idea such as

“Numbers tell us how much or how many.”
MathGAINS,




Myth: A mathematics topic e.g., Fractions
can be taught effectively over a period of
time rather than in a concentrated
timeframe.

Growth in Achievement
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Myth: Using a blend of observation,
conversation, and product is a viable way to
collect Assessment of Learning data.

« General agreement

e See the Mathematics Curriculum
document

e See Growing Success

MathGAINS,




Myth: All lessons should be 3-part lessons

 TWO perspectives:

—“| put CONFIRM because I think that any
worthwhile lesson offers students an
opportunity to activate prior knowledge,

discuss with their peers and then consolidate

their learning.”

—“I would say BUST this myth, as there are
times when extra practice and consolidation is
the goal of a lesson.”

MathGAINS,




Myth: All lessons should be 3-part lessons

 The 3-part lesson structure does NOT call
for all lessons to have the same type of
learning goal. In fact, we think there are at
least five types of lessons...

MathGAINS,
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TIPS 2.0 Annotated Session Example

Day # Session Title

%@hrough Mathematical Processes—>

Time: colour-
coded to the
three session

ipare different problem solving solutions. in the:session

Connect the Mathematical Processes to the curriculum expectations.
Reflect on questions that focus on Mathematical Processes.

Ocesses and the

Materials used
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documents.

Template =

» Appleunderstanding of the connections berween Mathematigz

curriculum expeTT

0. 1112

I chart paver

Math Le

Time: colour-
coded to the

three session
parts

Mentally
engages
participants
at start of

ipare different problem solving solutions.
Connect the Mathematical Processes to the curriculum expectations.
Reflect on questions that focus on Mathematical Processes.

understanding of the connections between Mathemati

Materials used
in the session

ocesses and the

\Same key learning listed in

the series oufline

How learning connects to research

9-10.11-12
chart paper,
highlighters
varnety of

SeSSION Y\ s

MathGAINS,

- un'derstandlng.

Achievement Chart
discovering
hypothesinzing
Participants listen,
observe, respond and
prompt, pose questions,
provide appropriate
scaffolding and challenge.

Introduce the Continuum and Connections packages

Reflect on the problems posed on the Developing Proficiency pages as they relate to an
expectation and identify the connection to a process, concept. or procedure.

Pairs - Question Development

Each pair selects and studies the questions for one expectation on the Developing
Proficiency es from the Continuum and Connections packages (5 minutes) and then
composes a new question related to this expectation but with a focus on a different

Mathematical Process (5 minutes).

0@ fbmEm ey

= Cuyric FxpecTations Obselry
A@'L (w T

edony

* "Pulls out’ the
math of the
activities for

tanding of the conne

Pr&ude hyperlinks to:
+ Rationale/research
+ Classroom video
* Session artefacts
« Professional dialouge

DI: Explicitly identify
A planned differentiation
of content, process,
or product based on
readiness, interest or
leaming preferance.

Indicates an
assessment opportunity
(what is assessed/
strategy/tool)

« Assessment for

conceptual Ly leaming
understanding n Whole Group - Presentation (inform future
- P Consolidate a
U il Selected pairs share their created problem with the group but do not identify the process instruction)
participants Rebrief ; e A - Assessment as
for Home/Further focus. Participants conjecture what process is being focussed on in the question. and eaming
Il
Classroom explain their reasoning Y
b Jom 1 : SOng (reflection)
+ Assessment of
leaming

H T Further Classroom Consolidation
qumal Reflection: Consider the interconnectivity of the Mathematical Processes an
i :

differentialet

(student achievement)

Mathematical Processes for GAINS Mathematics \Pmlessmnai Learning, 2008 — Session 3

Focus for the
follow-up activity
learning and connections with life beyond the classroom

5

Meaningful and appropriate follow-up to consolidate understanding, build confidence
in doing mathematics independently, provide parents with a window into participants’

GAINS for Mathematics - Professional Learning Series 2008 Facilitator's Guide
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TIPS 2.0 Annotated Session Example

Day # Session Title

Time: colour-
coded to the

three session
parts

* Mentally
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@hmugh Mathematical Processes>

Materials used

3 4 G03
-offipare different problem solving solutions.
Connect the Mathematical Processes to the curriculum expectations.
Reflect on questions that focus on Mathematical Processes.

Processes and the
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the sanas outling

in the sessxon\ °
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manipulativ

participants How learning connects to research
al start of
session
« Makes. Whole Group - Presentation Bansho is an
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E}i‘vr:aﬂ?"ds Participants do a gallery walk to view the different solutions :;:g;rnq o
groups of Discuss the solutions and their placement on the trajectory. Re-arrange placements as annotating student
. Sessions, 5 work samples. T
se55i0n il
+ Makes Whole GI’DUP - Presentation Bansho is an
connections W . ot s e e . instructional
between Participants share their solutions from Home Activity. identifying the Mathematical strategy o make
different Process on chart paper and post on the wall. using Bansho strategy. thinking explicit
math strands when problem
i ' Participants do a gallery walk to view the different solutions. solving by
p:gnlﬂé‘ E f - organizating and
gesslii:-ns Discuss the solutions and their placement on the trajectory. Re-arrange placements as 3“’:k°t3““9 IS‘UC'E"‘
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prior |earning discussion warrants. through classroom
interests . . discourse.
Introduces a Whole Group - Discussion Note: a minimum
* . . . . of 5 solutions is
problem or Lead a discussion on how solving problems in several ways promotes the use of the needed to Bansho.
motivating Mathematical Processes (Session 2 journal entry). Participants add to or modify their
activity . .
journal entries.

MathGAINS,
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math of the
activities for

based on participant interest in order to motivate parcipnon—

(1 ~ Observations/Mental Note: Observe parmicipamts-
understanding of the connections between the Mathematical Processes and the curriculuny

Indicates an
assessment opportunity
(what is assessed/
strategy/tool)

= Assassment for

conceptual

understanding
« Prepares

participants

for Home/Further

Elusrggm,

Whole Group - Presentation

Selected pairs share their created problem with the group but do not identify the process
focus. Participants conjecture what process is being focussed on in the question. and
explain their reasoning.

la, leaming
(inform future
instruction)
- Assessment as
leaming

Focus for the
follow-up activity

(r )

« Assessment of
leaming
(student achievement)

H ftyof Further Classroom Consolidation
umal Reflection: Consider the interconnectivity of the Mathematical Processes an
liffe \

Mathematical Processes for GAINS Mathematics \Prolessmnal Leaming, 2008 — Session 3

Meaningful and appropriate follow-up to consolidate understanding, build confidence

in doing mathematics independently, provide parents with a
learning and connections with life beyond the classroom

5

window into participants

GAINS for Mathematics — Professional Learning Series 2008 Facilitator's Guide
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Do mathematics:
reflecting, discussing,
observing, investigating,
exploring, creating
listening, reasoning,
making connections,
demonstrating
understanding,
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prompt, pose questions,
provide appropriate
scaffolding and challenge,
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TIPS 2.0 Annotated Session Example

Math Learning 7
-emmipare different problem solving solutions
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Reflect on questions that focus on Mathematical Processes.
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Geiades 18
210, 11-12

|+ chut paper
hughlighters

Small Group - Investigation
In groups of 2 or 3, participants select an overall expectation for a strand of a course or
grade vsing the curriculum documents.

Participants investigate how Mathematical Processes are included in the curriculum
expectation.

“WWhole Group = Stu

Identify the connections between the Mathematical Processes and the categories of the
Achievement Chart.

Suggest a grouping — teaching/learning strategy

Introduce the Continuum and Connections packages.

Reflect on the problems posed on the Developing Proficiency pages as they relate to an
expectation and identify the connection to a process, concept, or procedure.

Pairs - Question Development

Each pair selects and studies the questions for one expectation on the Developing
Proficiency pages from the Continuum and Connections packages (5 minutes) and then
composes a new question related to this expectation but with a focus on a different
Mathematical Process (5 minutes).

FOifizreptiate content based on participant interest in order to motivate participation —

Curyi xpectations/Observations/Mental Note: Observe participant
understanding of the connections between the Mathematical Processes and the curriculun
expectations:

5

iffs 1Al

Provide hyperlinks to:

+ Rationale/research

» Classroom video

+ Session artefacts

* Professional dialouge

DI: Explicitly identify
¥ planned differentiation
of content, process,
or product based on
readiness, interest or
learning preferance.

Indicates an
assessment opportunity
(what is assessed/
strategy/toal)

Mathematical Processes lor GAINS Mathematics \Pmlﬁh\umml Leamng, 2008 - Session 3

Focus for the
fallow-up activity

Meaningful and appropnate follow-up to consolidate understanding, buikd confidence
in doing mathematics independently, provide parents with a window into participants’
leaming and connections with life beyond the classroom,

* Asseasmentfer

GAINS for Mathematics - Professional Leaming Sernes 2008 Facilitator's Guide
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Mathematical Processes for GAINS Mathematics \Professional Learning, 2008 — Session 3 9

Focus for the - Meaningful and appropriate follow-up to consolidate understanding, build confidence
follow-up activity in doing mathematics independently, provide parents with a window into participants
learning and connections with life beyond the classroom.

MauigaA:ND
& >

L343 08 PR LV, VIS L ViLy i e re— e T
iff ____.—-—‘-’W | (student achievement)
erentiat
5

Mathematical Processes lor GAINS Mathematics \Pmlﬁh\umml Leamng, 2008 - Session 3

Focus for the Meaningful and appropnate follow-up to consolidate understanding, buikd confidence
fallow-up activity in doing mathematics indepandenily, provide parents with a window into participanis’
leaming and connections with life beyond the classroom,
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Three-Part Lesson Designs

5 Designs
1 overview

What's the
Same?

What's
Different?

MathGAINS,

Investigation or Problem-3olving Lesson
Within One Class

Unit & Day & (Titla}

Investigation or Problem-Solving Lesson
More Than One Class Needed

Unit #: Day #: (Title)

Grade K-12
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Morz than 1 class

Minds On...

Action!

Consolidate
Debrief

§- 1iminutes

Math Learning Goals
+ Investigste the relaf o hip befween
+ Solve problems fmvalving

[Merids

Small Groups orPairs -nquiry

<If groups are clezry nof going fo finish by the end of foday’s Acfion!fime
allofment, or if this lesson s infended fo fake more than one day, then move
on fo the fallowing sorf of Gonsolidation/Debnief 313 minufes before the end
of class fime. *

Whole Class = Math Talk Leaming Ccmnunﬂ?
“We clearly nesd fo spend more fime fo reach our feaming gozl. so we will
confinue work on this fomarow.”

+  ‘Flease fake the next few minufes fo discuss with your parfners)
what work your feam has leff fo do before you will reach the leaming
goal. Also record or save anything you don't wanf fo gef losf during
cleanyp”

Guide a summary of the first parf of the investigafion / problem, and
sef the stage for the remaining Action!

«(irculzte fo ascertain the each group knows what they need fo work on
fomaorrow, and fo nofe whaf approach each group has faken and how wel fh|
approach seems fo be working =

Tt Lo lwrg
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o for O
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Fizn how fo fime elements of fomomow's lesson including:
+  Reminderof the leaming goal
+  Perhaps Minds Onshaning of pprosches vanous groups are Lsing o
survey of what each group has lefffo do
Groups finishing the investigation
Whole class consolidaion of the leaming
Apply new concepfs and skills fo similar problems
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How Do Accommodations Connect?

 What sorts of accommodations would you
plan for each part of one of the lesson
types?

MathGAINS, -




How Does Questioning Connect?

 Where In these 5 Lesson Design

Templates would teachers pose questions
that invite:

a. evaluative listening?
D. Interpretive listening?

MathGAINS, -




Acting Strategically

Examining Our Current Reality

MathGAINS, -




Why Is Current Reality Important?

* Prevents spending energy/resources on non-
existent problems

* Helps target activities more precisely

* Provides motivation for continuing what’'s making
a positive difference

* Provides impetus for shifting practices that aren’t
nelping quickly or significantly
* Helps justify our work based on what we know Is
true rather than just what we think may be true
MathGAINS,




Evidence of Current Reality

« Not just an opinion
e Facts and data

* Observable — things you see,
conversations you have, products you
collect

 Based on deep understanding of whatever
IS being monitored

e Connected to an important goal

MathGAINS, -




What Are Examples of Important
Goals?

It Depends ...
... Where you
are working
with respect
to the
Instructional
Core

MathGAINS,




Important at the Learner Level

Do | understand what I’'m being taught?
« Am | engaged in learning this?
« Am | confident?

 Will | have a chance to
show my teacher that
| know this or get D
individual feedback on e s

MathGains, HIS?
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Student Learning Measures

e Observations

— Academic engagement, accommodations
— Attendance

{ngagement classroom dynamics
e Conversations
— Class and student profiles

 Products

—EQAOQ reports
MathGAINS —Report cards




Monitoring Engagement

« “If students aren’t engaged, they’re not
learning, plain and simple, so knowing
whether or not students are engaged, of
course, IS mighty important.” Jim Knight

MathGAINS, -




Engagement Form — Jim Knight

DATE:

INSTRUCTIONS:

Each time you hear the bell, please rate how engaging the learning activity
is in which you are involved. You are only to rate whether or not the learning
activity is engaging for you.

I'M BORED NEUTRAL I'M VERY ENGAGED
1 2 3 4 5 6 7
1 2 3 4 5 6 7
1 2 3 4 5 6 7

wvidU il 9AA:INO
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Important at the Classroom Level

 How are the instructional shifts | am trying
Impacting my students’ learning?

Cuericulum
Lok Fors

MatthgNS' Clagsraom Resowoes




Measures of Teacher Practice

e Observations

<Classroom visits> Types of questions posed
e Conversations

— Interviews with students
— listening to teacher co-planning

* Products
— Lesson plans

— Evidence/data about'teacher efficacy)and
student engagement an revement

MatthgNs’http://people.ehe.osu.edu/ahoy/research/in




Posing Questions to Evoke and
Expose Thinking

« What type of listening do the teacher’s
guestions support

d Evaluative listening?
1 Interpretive listening?

MathGAINS, -




At CAMPPP

Accommodations
Subject Matter Knowledge _'[Fedagngical Content Knowledge
Knowdedge of
: Conkent and
K-12 \_/|ew of o Studants
Fractions n’mm"""t" 'w (KCS) mﬁ 5 MATCH
| w W?ﬁ'ﬂ;ﬂﬂ edge of | Cumesm | Templates
Learning Wall ]
for Fractions Teaching
(KCT) Thursday
— Carousel
Triad Matching Task
riad Matching 1ases Why Students Assessment
Struggle Portfolio

0 with Fractions
Matth:NS’



Your Actions

Now
 What action will you take?
e What do you expect?

Later
* What really happened?
« What will you change?

MathGAINS,




Your 2012-13 School Year

Subject Matter Knowledge _'[Fedagngical Content Hnnwb:.lge‘
Knowdladge of
Content and
Commen | Spedialized 5“-;:"}:5“"“
Content Content (K5) Hrn:tb!ue
Kmowlegge |  Knowledge
(CCK) (5CK) Knowledge of | Cumeuum
Conkent and
Teaching
(KLT)
-‘-.----'--——-—"-‘-.‘.‘.'.
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Important at the Board Level

* Are we making progress towards
our BIPSA? For example:

— How are we closing gaps?

— What are our areas of
strengths and needs as
evidenced by our Pregrams and Practices.
school visits?

— Are our professional learning / coaching activities
- helping teachers continue to shift their practices to
Improve student achievement?
MathGAINS,
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Important at the School Level

* Are we making progress towards
our SIPSA? For example:

m) — How are our struggling students
Improving?

m) - What are our areas of
strengths and

needs as evidenced by our
classroom visits?

m) — Are our professional learning /
coaching activities helping
teachers shift their practices?

MatthéNS,

Principal | Teachers




Important at the Ministry Level

{Are we closing gaps?}
Evidence:

e Graduation rates

« Achievement by student groupings
Actions:

e Targeting of boards for supports of
Schools in the Middle, CIL-M
projects, Intermediate Years
Projects, etc.

* Development of Gap Closing
resources

Prorram o Klrm lar

MathGAINS,




Important at the Ministry Level

i {Are we increasing student }
achievement?

s EVIDence:

AW el

B  Annual EQAO results Grades 3, 6, 9
STy e  National and international assessments

Actions:

| Hosting provincial professional
learning activities e.g., Math CAMPPP

* Funding multi-year School College
MatthgNS’ Math Project




Important at the Ministry Level

Are we Increasing public
confidence?

Evidence:

« Media

o Letters to the ministry
Actions:

Creation offwww.mathies.ca

MathGAINS, -
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www.mathies.ca
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What will my child’s mathematics classes be like?

Investigation or Investigation or

ProblemSalving Problem Solving Lesson Focusedon Lesson Focussedon Review
Lesson Within Leszan- Maore Than Teacher-Guided Practice e.g., Game, e.g., summative instruction,
One Class One Class Meeded Lesson Stations differentiated practice
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Balanced and Effectively Structured Mathematics Lessons




How can | help my child learn mathematics?

Co-learn with your child ata computer using
these fun, interactive, web-based resources.
Or, letyour child do one of the Show What
¥ou Know activities with you after they learn
themselves. Meaningful feedback is builtin
for all interactions.

Student CLIPS

Critical Learning Instructional
Paths Supparts in Mathematics

d

Co-learn with your child ata computer using fun,
sharply focused, interactive, web-based resources

that align with Gap Closing materials. Currently.
wssfulforstudentsin Grades 4.and up.

The Learner
Innovative problem solver,
reflective and ada ptive

reasqner, effective meaning
and connection maker,

mathemati@a| communicato,
and collaborative co-learmer

Use the Facilitator’s Guide suggestions to support
your child s work on tasks in the Learner’s Think
Book. Examples of all answers are provided.
Available for Grades K-1,2-3,4-5.6-7, 7-8,

Facilitator’'s Guideswritten for non-educators.
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Keep Connected

www.edugains.ca
and

www.mathies.ca
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